[In vitro and in vivo immunobiological responses of glioblastoma to human natural tumor necrosis factor-alpha].
Biological effects of human natural tumor necrosis factor-alpha (TNF) on glioblastoma cells in vitro and on glioma patients were investigated. TNF treatment on glioblastoma cells, even at a high dose (256 U/ml), exhibited no remarkable cytocidal activity in MTT assay, but at lower doses significantly inhibited colony forming and DNA synthesis. TNF at a low dose (10 U/ml) stimulated production of prostaglandin E2, Mn-superoxide dismutase, interleukin (IL)-6 and IL-8 by glioblastoma cells. These results indicated that the direct effect of TNF on human glioblastoma cells is rather antiproliferative than cytotoxic and is to modulate their metabolic pathways. In an early Phase I clinical trial, TNF was administered intracranially to six patients bearing glioblastoma. In this trial, the author studied in vivo immunological responses in the cerebrospinal fluid and regional fluid after the regional TNF injections. TNF in these body fluids were detected with a half life of several hours. There occurred a substantial number of leukocyte migration after the TNF administration. Neutrophils appeared first peaking at 8 to 12 hours, and then CD4+CD8-T cells and CD11b+CD13+CD14+ monocytes followed. IL-8 activity in the cerebrospinal fluid simultaneously corresponded to peak of the neutrophil migration. Increases in IL-6, IL-1 beta and prostaglandin E2 levels in the cerebrospinal fluid, regional fluid or both occurred peaking at 8 to 12 hours after TNA infection. Neither IL-2 nor interferons was detected. In conclusion, TNF may act as an antineoplastic agent by its direct cytostatic effects and indirectly through immune modulatory effects.